Background
Mice were subcutaneously injected with 20 mg/kg calcein and 40 mg/kg demeclocycline and interlabeling periods were 4, 5 and 6 days for 6-, 9-and 13-week-old mice, respectively. At the end of the experiment, mice were weighed and anesthetized with isoflurane. Blood samples were collected and centrifuged and serum was kept at -80°C for determination of P1NP and CTX. Tibiae and femora were removed. Right femora and tibiae of W/W v mice were fixed in 70% alcohol for µCT analysis and bone histomorphometry, respectively. For W sh /W sh mice, left tibiae were used for µCT analysis whereas right tibiae were analyzed for bone histomorphometry. Left femora were frozen in liquid nitrogen and stored at -80°C until processed for RNA isolation and qPCR analysis in W sh /W sh mice. Our data suggest that c-Kit plays a crucial role in bone homeostasis. Loss-of-function mutation of cKit resulted in decreased cortical and cancellous bone volume in W/W v mice. The reduction in cancellous bone volume was the result of a marked decrease in osteoblast surface and increase in osteoclast surface. However, these mice are sterile. To gain more insight into the precise role of c-Kit in bone metabolism, we used W sh /W sh mice that possess an inversion mutation upstream of the c-Kit region and are fertile. This mutation of c-Kit, which reduced c-Kit expression in BMM and osteoclasts but had no effect on expression in osteoblasts, resulted in osteopenia associated with increased bone formation and increased bone resorption in growing W sh /W sh mice. The skeletal phenotype was milder when animals were mature. The increase in osteoclast number was a consequence of increased RANKL/OPG ratio in osteoblasts. It appears that the alteration in osteoclast-osteoblast coupling mechanism contributes to increased bone formation in W sh /W sh mice. Mutation of c-Kit stimulated Wnt10b production from osteoclasts to promote osteoblast mineralization and subsequently bone formation. Blocking Wnt10b markedly inhibited the increase in ALP activity and mineralization that were induced by W sh /W sh osteoclast conditioned medium.
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